Salvianolic acid B and tanshinone IIA attenuate myocardial ischemia injury in mice by NO production through multiple pathways.
Salvia miltiorrhiza (Danshen) has been widely used for the treatment of cardiac and cerebrovascular disease throughout history. The objective of this study is to further elucidate the mechanisms underlying Danshen's cardiac protective effects to support its clinical evidence. AND RESULTS: Salvianolic acid B (Sal B) and Tanshinone IIA (Tan IIA) are two of the major components in Danshen. We observed that Sal B and Tan IIA have cardioprotective effects in an in vivo myocardial infarction model of C57 mice, have vasodilator action in a ex vivo micro-artery system through the endothelial nitric oxide synthase (eNOS)/nitric oxide (NO) pathway and are involved in the regulation of the L-arginine/eNOS/NO pathways in human umbilical vein endothelial cells (HUVECs). Both Sal B and Tan IIA inhibited cardiac hypertrophy and infarction sizes and improved cardiac function at 4 weeks after induction of infarction. Furthermore, an eNOS inhibitor (L-NAME) obliterated the observed effects. Sal B and Tan IIA mediated vasodilatation in mice coronaries ex vivo, the effect of which was decreased with either L-NAME or PI3K inhibitor (LY294002). In addition, Sal B and Tan IIA-induced vasodilatation was observed ex vivo in the microvessels of eNOS-/- mice. Sal B and Tan IIA also stimulated eNOS phosphorylation in a concentration- and time-dependent manner in the HUVEC culture, which was diminished by LY294002. In addition, Sal B and Tan IIA were found to stimulate the phosphorylation of AMPK (Thr(172)) and Akt (Ser(473)), while compound C significantly decreased the phosphorylation of Akt (Ser(473)) mediated by both. Finally, Sal B and Tan IIA were found to increase NO production, induce [(3)H]-L-arginine uptake and increase the CAT-1 and CAT-2B mRNA levels in HUVEC culture. These findings suggest that both Sal B and Tan IIA have cardioprotective function in certain levels through multiple targets related with NO production, such as eNOS phosphorylation, L-arginine uptake and CAT expression, which may have major clinical implications.